Optimization and characterization of the capillary human tumor clonogenic cell assay.
The capillary human tumor clonogenic cell assay (HTCA) has been shown to have important advantages over conventional HTCAs. In the present report, this promising novel HTCA was further optimized and characterized using 46 primary human tumor specimens, 6 human tumor cell lines (1 astrocytoma, 2 colon carcinomas, 1 melanoma), and 2 murine leukemias. Hydrocortisone, epidermal growth factor, heat-inactivated fetal calf serum, and horse serum were investigated for their ability to modulate tumor colony formation in the assay. Critical assay parameters that can affect tumor colony formation, namely, cell seeding density, agarose concentration, culture volume, capillary tube geometry, and capillary tube sealing, were also investigated. The results showed that serum (optimum concentration, 20%) was obligatory for tumor colony formation, and that both epidermal growth factor (50 ng/ml) and hydrocortisone (2.5 ng/ml), although supportive of colony growth, were not absolute requirements. Plating at 2.5-3 x 10(5) cells/ml in a culture volume of 50 microliters/capillary tube and an agarose concentration of 0.2% optimized colony formation (number, size, and distribution of colonies along the capillary tube) by primary human tumor cells. The cell lines generally formed colonies best at lower seeding densities and in lower culture volumes (30 microliters/tube). Colony formation was significantly better in unsealed than in sealed capillary tubes and growth was just as good, and in some cases, better in round capillary tubes than in square ones. Using ovarian carcinoma cells, the Cellscan prototype system was demonstrated as feasible for automated counting and evaluation of tumor colony growth in capillary tubes. A comparison of the capillary HTCA and the agar double-layer assay in Petri dishes produced a median plating efficiency of 0.18 for the capillary HTCA and 0.036 for the Petri dish method. The overall success rate was 77% for the former and 53% for the latter assay.